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The molecule of the title compound, C22H 12 N 4 S2, shows no 
crystallographic symmetry. The thiophene rings form different 
dihedral angles [40.15 (9) and 15.43 (10)°] with the pyrazine 
ring. A strong jt-tz stacking interaction occurs between 
adjacent pyrazine[2,3-/][l,10]phenanthroline units with an 
interplanar distance of 3.4352 (16) A. 

Related literature 

For the structure of 2,3-dithienylpyrazine[2,3-/]-l,10-phenan- 
throline, see: Chen & Li (2004). For the properties of 2,3- 
dithienylpyrazine[2,3-/]-l,10-phenanthroline, see: Armaroli et 
al. (1992); Aragoni et al. (2002); Bencini et al. (1999). 




Experimental 

Crystal data 

C22H 12 N 4 S 2 
M, = 396.48 
Monoclinic, Clj^c 
a = 27.016 (5) A 
b = 10.267 (2) A 
c = 13.835 (3) A 
/3 = 117.04 (3)° 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T = 0.763, T m „ = 1.000 



Refinement 

R[F 2 > 2a(F 2 )] = 0.063 

wR(F 2 ) = 0.130 

S = 1.14 

3867 reflections 



V = 3418.1 (15) A 3 
Z = 8 

Mo Ka radiation 
/x = 0.33 mm -1 
T = 293 K 

0.30 x 0.30 x 0.10 mm 



9577 measured reflections 
3867 independent reflections 
3057 reflections with / > 2a(I) 
R iM = 0.039 



253 parameters 

H-atom parameters constrained 
Aft,„ = 0.41 e A~ 3 
Ap^ = -0.45 e A~ 3 



Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 

The authors are grateful for financial support from the Key 
Laboratory of Organofluorine Chemistry, Shanghai Institute 
of Organic Chemistry, Chinese Academy of Sciences. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: AA2049). 
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2,3-Bis(thiophen-2-yl)pyrazine[2,3-f|[1,10]phenanthroline 
Chang-Ge Zheng, Jun Kong, Peng Zhang and Wen-Xian Dong 
Comment 

2,3-Dithienylpyrazine[2,3-/|-l,10-phenanthroline as a ligand is widely used as analytical probes, such as proton, ion 
sensors and organic light-emitting devices (Armaroli et al, 1992; Aragoni et al, 2002; Bencini et al, 1999; Chen & Li, 
2004), due to its rigid structure and fluorescence property. 

The molecule of the title compound, C22H12N4S2, is chemically symmetric but it shows no crystallographic symmetry. 
The dihedral angles between thiophene rings and pyrazine ring are 40.15 (9)° and 15.43 (10)°, respectively. The strong n- 
ir stacking occurs in the crystal structure between parallel pyrazme[2,3-/|-l,10-phenanthroline molecules, the interplanar 
distance is 3.4352 (16) A. 

Experimental 

The title compound was synthesized by using 1,10-phenanthroline as the starting material according to the published 
route (Chen & Li, 2004). The single crystals were obtained by recrystallization from the mixture of methanol and methyl- 
ene chloride at room temperature. 

Refinement 

All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C — H 
distance of 0.93 A, and with £/ lso (H)=1.2£/ lso (C). 

Computing details 

Data collection: APEX2 (Broker, 2005); cell refinement: SAINT (Bruker, 2005); data reduction: 5^Wr(Bruker, 2005); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The structure of the title compound showing 30% probability displacement ellipsoids and the atom-numbering scheme. 
2,3-Bis(thiophen-2-yl)pyrazine[2,3-fl[1,10]phenanthroline 



Crystal data 

C22H12N4S2 
M r = 396.48 
Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 27.016 (5) A 
b = 10.267 (2) A 
c= 13.835 (3) A 
^ = 117.04 (3)° 
V= 3418.1 (15) A 3 
Z=8 



F(000)= 1632 

D x = 1.541 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 7427 reflections 

9= 3.0-27.5° 

H = 0.33 mnT 1 

r=293 K 

Block, yellow 

0.30 x 0.30 x 0.10 mm 
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Data collection 




9577 measured reflections 
3867 independent reflections 
3057 reflections with / > 2a(I) 
R mt = 0.039 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 0 2 ) + (0.0537P) 2 + 1.3889P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ap max = 0.41 e A" 3 
Ap min = -0.45 e A~ 3 



h = -34->34 
/t= -13— »11 
/ = -17— 15 




Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 , The threshold expression ofF 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



x 



y 



z 



U lS0 */U c 



eq 



SI 
S2 

C13 

C16 

N4 

Cll 

C12 

Nl 

C9 

N2 

N3 

C15 

C14 

C10 

C18 

H18 



0.20867 (3) 
0.10144 (3) 
-0.00055 (10) 
-0.04190 (9) 
-0.09519(9) 
0.03747 (9) 
0.01743 (9) 
0.09256 (8) 
0.10654 (9) 
0.05183 (8) 
-0.13437 (8) 
-0.07901 (9) 
-0.05811 (10) 
0.12755 (9) 
-0.11870 (11) 
-0.1337 



0.16082 (6) 
-0.41137(6) 
0.1677 (2) 
-0.0932 (2) 
0.2440 (2) 
0.0587 (2) 
-0.0683 (2) 
0.08207 (19) 
-0.1492 (2) 
-0.17051 (19) 
-0.0055 (2) 
0.0118(2) 
0.1460 (2) 
-0.0183 (2) 
-0.2366 (3) 
-0.3196 



0.37184 (6) 
0.25638 (6) 
0.12409 (19) 
0.07706 (18) 
0.02141 (17) 
0.16463 (18) 
0.14262(18) 
0.21974 (15) 
0.24045 (18) 
0.18208 (15) 
-0.02387 (16) 
0.03844 (18) 
0.06220 (18) 
0.25369 (18) 
-0.0142 (2) 
-0.0343 



0.0384 (2 
0.0385 (2 
0.0261 (5 
0.0253 (5 
0.0345 (5 
0.0245 (5 
0.0245 (5 
0.0259 (4 
0.0243 (5 
0.0260 (4 
0.0318(5; 
0.0264 (5 
0.0274 (5 
0.0244 (5 
0.0362 (6 
0.043* 
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C2 
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KJ.j 1 yj yz. ) 
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Atomic displacement parameters (A 2 ) 
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